The effects of a transient increase in temperature on cell generation and cell death in the hippocampus and amygdala of the wallaby, Setonix brachyurus (quokka).
We examined the effects of a single exposure to a temperature elevation of 2 degrees C for a 2 h period on the developmental processes of cell division and cell death in the hippocampus and the amygdala of the quokka. Animals aged postnatal day (P) 4045 were injected with tritiated (3H-) thymidine and then exposed to either 37 degrees C (normal) or 39 degrees C (+/-0.2 degrees C) in an incubator for a duration of 2 h. The young were then returned to the nipple and, after a period of 24 h, were sacrificed. Brains were sectioned and selected sections processed for autoradiography, and some were counterstained. Cell division taking place at the time of heating was estimated by counting 3H-thymidine-labelled cells and at the time of sacrifice by counting mitotic figures. Dying cells were visualised as pyknotic profiles in cresyl-violet-stained sections. In both the amygdala and the hippocampus, the number of 3H-thymidine-labelled cells (cells dividing in situ during the heating period) was significantly lower in the experimental than the control group. Such cells were glia in the amygdala and granule cells and glia in the hippocampus. However, the number of dying cells or mitotic figures (cells dividing at the time of sacrifice) did not differ significantly between the two groups. By comparison, the number of 3H-thymidine-labelled cells, dying cells or mitotic figures did not significantly differ in the diencephalon. Therefore, a brief exposure to a slight elevation in temperature results in an immediate alteration in cell division in the hippocampus and amygdala. These findings have implications for the role played by raised temperature, such as during virus infection, in producing developmental anomalies of the brain.